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%N ESTE ARTÓCULO SE REALIZA UNA DISERTACIØN SOBRE LA SOSTENIBILIDAD 
ENERGÏTICA Y LA CONTRIBUCIØN DE LAS DIFERENTES ENERGÓAS A ELLA ANALIZANDO 
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6HJ~QOD5$(VHGHILQHFRPRVRVWHQL
EOH DTXHOSURFHVR T´XHSXHGHPDQWH
QHUVHSRU VtPLVPRµ&RPRYHUHPRV
HQHVWHDUWtFXOR D HVWDGHILQLFLyQ WDQ
HVWULFWDGH VRVWHQLELOLGDG VyORSRGUtDQ
DGKHULUVH HQ WpUPLQRVGHJHQHUDFLyQ
HOpFWULFD ODV HQHUJtDV UHQRYDEOHV OD
ILVLyQQXFOHDUEDVDGDHQUHDFWRUHVUi
SLGRV UHSURGXFWRUHV R OD IXVLyQ QX
FOHDU ~QLFDV HQHUJtDV TXH JHQHUDQ
VXSURSLRFRPEXVWLEOHRGLVSRQHQGH
UHFXUVRVGXUDQWHPLOHVGHDxRV
3RU RWUR ODGR GHVGH HO SXQWR GH
YLVWDWpFQLFRDOJXQRVDXWRUHV>@GH
ILQHQ OD VRVWHQLELOLGDG EDMR GRV GL
IHUHQWHV FULWHULRV HFROyJLFR\ HFRQy
PLFR 7HQLHQGR HQ FXHQWD DPERV VH
SXHGHGHILQLU OD VRVWHQLELOLGDG FRPR
HOQRGHFUHFLPLHQWRD ODUJRSOD]RGH
OD FDOLGDGPHGLRDPELHQWDO QL GH OD
FDOLGDGGHYLGDLQGLYLGXDO
6LQ HPEDUJR ODGHILQLFLyQPiV FR
QRFLGDGH VRVWHQLELOLGDGSURFHGHGHO
,QIRUPH %UXWODQG GH  >@ ´8Q
GHVDUUROOR VRVWHQLEOHHVDTXHOTXHVD
WLVIDFH ODV QHFHVLGDGHV GHO SUHVHQWH
VLQ FRPSURPHWHU OD FDSDFLGDGGH ODV
IXWXUDVJHQHUDFLRQHVGHVDWLVIDFHUVXV
QHFHVLGDGHVµ
/DVDFWLYLGDGHVKXPDQDVTXHVHUH
ODFLRQDQ FRQ OD VRVWHQLELOLGDG VHYHQ
DIHFWDGDVSRU WUHV WLSRVGH OLPLWDFLR
QHVPHGLRDPELHQWDOHV HFRQyPLFDV
\VRFLDOHV>@\>@ILJXUD/DVOLPL
WDFLRQHVUHIHUHQWHVDOPHGLRDPELHQWH
FRPLHQ]DQ SRU HO KHFKR GH TXH ORV
UHFXUVRV HFROyJLFRV \PLQHUDOHV VRQ
ILQLWRV /DV OLPLWDFLRQHV HFRQyPLFDV
HVWiQPX\UHODFLRQDGDVFRQ ODGLVSR
QLELOLGDGGHODVGLIHUHQWHVWHFQRORJtDV
\ VXYLDELOLGDG3RU~OWLPR HO IDFWRU
VRFLDO HV FODYH HQ FXDQWR TXH UHSUH
VHQWD ODV H[SHFWDWLYDVGH ODKXPDQL
GDG DO DVSLUDU DGRWDUGHXQDPHMRU
FDOLGDGGHYLGDDWRGRVORVKDELWDQWHV
GHODWLHUUDDKRUD\HQHOIXWXUR
3RGUtDPRV GHFLU SRU WDQWR TXH HO
GHVDUUROOR VRVWHQLEOH HV DTXHO TXH
PD[LPL]D ODPHMRUDGH OD FDOLGDGGH
YLGDGH ODKXPDQLGDG FRQ ODV WHFQR
ORJtDVGLVSRQLEOHV HQ FDGDPRPHQWR
)N THIS ARTICLE A DISSERTATION IS DONE ABOUT ENERGY SUSTAINABILITY AND THE 
ROLE OF THE DIFFERENT TYPES OF ENERGY ON THAT )T HAS BEEN ANALYZED MORE 
DEEPLY THE ROLE OF NUCLEAR FUSION IN THE SUSTAINABLE ENERGY DEVELOPMENT
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LZSPJLUJPHKVLU-xZPJH-\UKHTLU[HS
<UP]LYZPKHK*VTWS\[LUZLKL4HKYPK
4mZ[LYLU.LULYHJP}U,StJ[YPJH<UP]LYZPKHK
KLAHYHNVaH4mZ[LYLU*PLUJPH`;LJUVSVNxH
5\JSLHY<UP]LYZPKHK7VSP[tJUPJHKL4HKYPK
`HJ[\HSTLU[LKVJ[VYHUKVKLSH<74+LZKL
OH[YHIHQHKVLUZLN\YPKHKU\JSLHY
`WYV[LJJP}UYHKPVS}NPJHLU:VJVPU`LU
SH,;:04PUHZ<74PUJVYWVYmUKVZLH
>LZ[PUNOV\ZL,SLJ[YPJ:WHPULUKLU[YV
KLS,\YVWLHU;YHPULL7YVNYHTKVUKLOH
WHY[PJPWHKVLU]HYPVZWYV`LJ[VZKL(7:`
;LYTVOPKYm\SPJHLUSHZVMPJPUHZKL,ZWH|H
`)tSNPJH,UZLPUJVYWVYHJVTV
WYVMLZVYH`\KHU[LLULS+LWHY[HTLU[VKL
0UNLUPLYxH5\JSLHYKLSH,;:00UK\Z[YPHSLZ
<74KVUKLHKPJPVUHSTLU[LHSHKVJLUJPH
KL0UNLUPLYxH5\JSLHYPTWHY[LKVJLUJPH
KL*HTIPV*SPTm[PJV`:VZ[LUPIPSPKHK
,ULYNt[PJH,Z]VJHSKLSH1\U[H+PYLJ[P]HKL
1}]LULZ5\JSLHYLZKLZKL
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LZJH[LKYm[PJVKL\UP]LYZPKHK-xZPJH5\JSLHY
LUSH,;:00UK\Z[YPHSLZKLSH<UP]LYZPKHK
7VSP[tJUPJHKL4HKYPK<74+PYLJ[VY`
JVM\UKHKVYKLS0UZ[P[\[VKL-\ZP}U5\JSLHY
+,504KLSH<74
9LWYLZLU[HU[LKLS.VIPLYUVLZWH|VSLULS
*VTP[t*VUZ\S[VYKL,\YH[VTWHYH-\ZP}U
**,-<LULS¢7YVNYHTH4HYJVKLSH
<UP}U,\YVWLH*VUZLQLYVKLWYVNYHTH
,<,\YH[VT0*-0U]LZ[PNHKVYWYPUJPWHS
`JVVYKPUHKVYKL\UVKLSVZNY\WVZKL
[YHIHQVKLS7YV`LJ[V/P7,90U]LZ[PNHKVY
WYPUJPWHSKLKVZWYV`LJ[VZKL,\YH[VTZVIYL
PYYHKPHJP}UKLTH[LYPHSLZ9LWYLZLU[HU[LKL
SH*VT\UPKHKKL4HKYPKLULS*VTP[tKL
,:-907HY[PJPWHU[LLULSKPZL|VKL0-40-`
TH[LYPHSLZH]HUaHKVZLULS-\ZPVU)YVHKLY
(WWYVHJO9LZWVUZHISLKLSH<74LU
;LJOUVM\ZPVU`LU*VUZVSPKLY;LJUVF-\ZWHYH
LSKPZL|VKLS)SHURL[KL+,46
\ UHVSHWDQGR ORV UHFXUVRV HFROyJLFRV
GH WDOPDQHUD TXH ODV JHQHUDFLRQHV
IXWXUDVSXHGDQ FRQWLQXDU FRQGLFKR
GHVDUUROOR
(V LPSRUWDQWH VDEHU TXH KLVWyUL
FDPHQWH DQWH XQ H[FHVR GH HQHUJtD
GLVSRQLEOHQRVHOOHJDDXQGHVDUUROOR
PiV VRVWHQLEOH FRPRSDUHFH OyJLFR
SHQVDU SXHV HQ HVH FRQWH[WR ODV VR
FLHGDGHV KXPDQDV KDQ GHPRVWUDGR
YROYHUVHPiV FRPSOHMDV \ DJRWDU OD
HQHUJtDVREUDQWHUiSLGDPHQWHSRUXQ
DXPHQWRGHO FRQVXPR >@8Q HMHP
SORHVHOGHORVFRFKHVHQ((88FXDQ
GRVHKLFLHURQPiVHILFLHQWHVODJHQWH
UHVSRQGLy FRQGXFLHQGRPiVNLOyPH
WURVILJXUD(VWDWHQGHQFLDOODPDGD
H´IHFWRGH UHERWHµ VyOR VH KDGHMDGR
GH FXPSOLU HQGRVRFDVLRQHVKLVWyUL
FDV GHELGR D TXH HO H[FHVRGH HQHU
JtD HUD VXILFLHQWHPHQWH JUDQGHSDUD
PHMRUDU OD FDOLGDGGHYLGD\ DGHPiV
DXPHQWDU OD SREODFLyQPXQGLDO HO
GHVFXEULPLHQWRGH ODDJULFXOWXUD\ OD
5HYROXFLyQ,QGXVWULDO
7HQLHQGRHVWRVFRQFHSWRVSUHVHQWHV
HQ HVWH DUWtFXOR OD VRVWHQLELOLGDGTXH
QRV RFXSD HV OD TXH FRQFLHUQH D OD
SURGXFFLyQGH HQHUJtD HOpFWULFD TXH
HVGRQGHVHXELFDODHQHUJtDQXFOHDU
¢%DMR TXp FULWHULRV XQD HQHUJtD HV
VRVWHQLEOH"9DULRV DXWRUHVKDQKHFKR
HO HVIXHU]RGH FODVLILFDU ODV HQHUJtDV
VHJ~QSDUiPHWURVGH VRVWHQLELOLGDG
>@ 6LPSOLILFDQGR VHSXHGH DJUXSDU
GLFKRVSDUiPHWURV HQ WUHV FRQVXPR
GHUHFXUVRVLPSDFWRPHGLRDPELHQWDO
\YLDELOLGDG WpFQLFD\ HFRQyPLFD(Q
HOFDVRDGHPiVGH ODHQHUJtDQXFOHDU
WHQHPRV TXH WHQHU HQ FXHQWD RWURV
DVSHFWRVFRPRODQRSUROLIHUDFLyQROD
LPSRUWDQFLDGHODVHJXULGDGQXFOHDU
3DUD FDGDXQRGH HVRV DVSHFWRV VH
UHDOL]DUiXQDGLVFXVLyQ VREUH ORVGL
IHUHQWHV WLSRV GH HQHUJtD KDFLHQGR
pQIDVLVHQODILVLyQ\ODIXVLyQQXFOHDU
(QHOFDVRGHODVHQHUJtDVUHQRYDEOHV
VHKDQVHOHFFLRQDGRODHQHUJtDHyOLFD
ODVRODU\ODKLGUiXOLFDSRUVHUODVPiV
UHSUHVHQWDWLYDV
#/.35-/ $% 2%#523/3
(Q OR UHIHUHQWHDO FRQVXPRGH UHFXU
VRV ODV HQHUJtDV UHQRYDEOHVKDQ VLGR
HQFXPEUDGDV FRPR ODVPiV VRVWHQL
EOHV/DGXUDFLyQGHO UHFXUVRSULQFL
SDO SDUD OD HQHUJtD HyOLFD \ OD VRODU
HQHVWHFDVRHO6ROSDUHFHDVHJXUDGD
DOPHQRVGXUDQWHELOORQHVGH DxRV\
DGHPiV HO SRWHQFLDO UHFXUVR DQXDO
SDUD OD HQHUJtD VRODU  7:K
\SDUDODHQHUJtDHyOLFD7:K
HVLQPHQVR>@DXQTXHSRUGHVJUDFLD
VyORXQPX\EDMRSRUFHQWDMHHVH[SOR
WDEOH 3RU WDQWR OD VRVWHQLELOLGDGGH
HVWDVHQHUJtDVUHIHUHQWHDORVUHFXUVRV
DVRFLDGRVYLHQHGDGDQRSRUHO F´RP
EXVWLEOHµ VLQRSRU OD GLVSRQLELOLGDG
GH ORV FRPSRQHQWHV TXHSHUPLWHQ OD
IDEULFDFLyQGH ORVHTXLSRVGHJHQHUD
FLyQ >@\ >@ FRPR ODV WLHUUDV UDUDV
SRU HMHPSOR HO WHOXUR R HO LQGLR GH
ODV SODFDV VRODUHV >@ R HO QHRGLPLR
GHODVWXUELQDVHyOLFDVGDGRTXHSRU
HMHPSORHVWH~OWLPRSRGUtD OLPLWDUHO
GHVDUUROORGHODHQHUJtDHyOLFDDSRFRV
FLHQWRVGHDxRVFRQHOFUHFLPLHQWR\OD
WHFQRORJtD DFWXDO >@ 3RU WDQWR VRQ
QHFHVDULRVHVIXHU]RVHQ,'SDUDFRQ
VHJXLUHYLWDUHQORPi[LPRGHORSRVL
EOHHOXVRGHGLFKRVPDWHULDOHV(QHO
FDVRGHODHQHUJtDKLGUiXOLFDSHVHDOD
FDQWLGDGGHOUHFXUVRSRWHQFLDO
7:K VyOR XQ SRUFHQWDMH UHGXFLGR
SXHGHVHUH[SORWDGR7:K>@
(OUHVWRGHODVWHFQRORJtDVGHJHQH
UDFLyQHOpFWULFDKDFHQXVRGHUHFXUVRV
TXH VH HQFXHQWUDQ HQ OD QDWXUDOH]D
GHVGHKDFHPLOHVGHDxRVFX\DWUDQV
IRUPDFLyQPHGLDQWH GLIHUHQWHV SUR
FHVRV ItVLFRTXtPLFRVRQXFOHDUHV FR
PR OD FRPEXVWLyQR OD ILVLyQ OLEHUDQ
HQHUJtDTXH VH HPSOHDSDUDSURGXFLU
HOHFWULFLGDG/DGHVYHQWDMDGHOSHWUy
OHR FRQ UHVSHFWR DO UHVWRGH FRPEXV
WLEOHVXVDGRVSDUD ODJHQHUDFLyQHOpF
WULFD HVTXHHVXQ UHFXUVR HQHUJpWLFR
HPSOHDGR HQ HO VHFWRUGHO WUDQVSRUWH
\DGHPiVHVPX\YDOLRVRSDUDODSUR
GXFFLyQGHELHQHVFRQVXPLEOHVFRPR
SRU HMHPSOR SOiVWLFRV FRQYLUWLHQGR
HQXQ OXMR LQQHFHVDULR VXXWLOL]DFLyQ
SDUDJHQHUDFLyQHOpFWULFD
/D OLPLWDFLyQ WHPSRUDOGHHVWRV UH
FXUVRVIyVLOHV\PLQHUDOHVHVFODUDFRQ
ODV WHFQRORJtDVDFWXDOHV\DO ULWPRGH
FUHFLPLHQWRGHO FRQVXPR DFWXDO >@
JDV DxRV FDUEyQ DxRV
XUDQLRGHDDxRVGHSHQGLHQ
GRGHO WLSRGHFLFORGHFRPEXVWLEOH\
ORVUHFXUVRVH[SORWDGRV>@SHWUyOHR
DxRV
&RQ UHVSHFWRD OD ILVLyQQXFOHDU HO
XVRGH ORV DFWXDOHV UHDFWRUHV *HQH
UDFLyQ , ,, ,,, \ ,,, WLHQH LQFRQYH
QLHQWHV D ODKRUDGH DVHJXUDU ODGLV
SRQLELOLGDGGHOUHFXUVRDODUJRSOD]R
(VWRVHGHEHDTXHODHVWLPDFLyQGHOD
HQHUJtDSULPDULDTXH VH FRQYLHUWH HQ
FDORUHQHOSURFHVRGHODILVLyQHVVyOR
GHOHOGHODHQHUJtDTXHGD
HQ HO XUDQLR HPSREUHFLGR \ HO RWUR
HQHOFRPEXVWLEOHJDVWDGR>@
(QWpUPLQRVGHPDVDXQFLFORDELHUWR
GHXQ/:5GHFDGDNJGHXUDQLR
QDWXUDO8\GH8
DSHQDV VHDSURYHFKDQNJGH8
(QHOFDVRGHXQFLFORGHFRPEXVWLEOH
FHUUDGR DFWXDO FRQ UHSURFHVDPLHQWR
VH OOHJDUtD KDVWD HO  GH DSURYH
FKDPLHQWR HQHUJpWLFR 3RU WDQWR HV
XQSURFHVRPHMRUDEOHHQ WpUPLQRVGH
HILFLHQFLD HQHUJpWLFD HO SURSLR FRP
EXVWLEOH XQD YH] XVDGR \ HO XUDQLR
HPSREUHFLGRVRQHQVtPLVPRVUHFXU
VRVHQHUJpWLFRVSRUH[SORWDU
/RV UHDFWRUHV UiSLGRV UHSURGXFWR
UHVVLQHPEDUJRSURGXFHQPiVFRP
EXVWLEOHGHOTXHFRQVXPHQDOFRQYHU
WLUQ~FOHRVIpUWLOHVFRPRHO8HQ
ILVLRQDEOHVFRPRHO3XGXUDQWHHO
FLFORGHRSHUDFLyQQRUPDOGHOUHDFWRU
(OXVRGHGLFKRVUHDFWRUHVDVHJXUDUtD
ODGLVSRQLELOLGDGGHOUHFXUVRPLQHUDO
SRUPXFKRPiVGHDxRVDOOOHJDU
DXQDXWLOL]DFLyQHQHUJpWLFDGHO FRP
EXVWLEOHQRWDEOHPHQWHPD\RU>@
(VPX\ LPSRUWDQWHGHVWDFDU HO FD
VRGHO WRULR7KFRPRFRPEXVWL
EOHGH ORVUHDFWRUHVGH ILVLyQQXFOHDU
UiSLGRV\DTXHFRPRHO8QRHV
XWLOL]DEOH FRPRSDUWH ILVLRQDEOH GHO
FRPEXVWLEOH GH UHDFWRUHV WpUPLFRV
(OWRULRHVXQLQPHQVRUHFXUVRHQHU
JpWLFRSRUH[SORWDUFX\DDEXQGDQFLD
WRWDOVHHVWLPDHQPLOORQHVGHWR
QHODGDVGH UHFXUVRV FRQRFLGRV >@
(VWH UHFXUVR SXHGH MXJDU XQ SDSHO
HQ HO IXWXURGH OD VRVWHQLELOLGDGGH
OD HQHUJtD QXFOHDU VL SRU HMHPSOR
HQ XQ UHDFWRU UiSLGR HV FRQYHUWLGR
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SRU FDSWXUDQHXWUyQLFD HQ8Yi
OLGRFRPRFRPEXVWLEOHGHORVDFWXDOHV
UHDFWRUHVWpUPLFRV
(O SUREOHPD GH ORV UHVLGXRV UD
GLDFWLYRV DERUGDGR GHVGH OD WUDQV
PXWDFLyQPHGLDQWH VLVWHPDV KtEUL
GRV >@ XQ UHDFWRU GH ILVLyQ SDUD
WUDVPXWDFLyQ VXEFUtWLFR DOLPHQWDGR
SRUXQDFHOHUDGRURSRUXQUHDFWRUGH
IXVLyQ VH FRQYLHUWH HQXQD VROXFLyQ
FRPSOHPHQWDULDGH OD JHQHUDFLyQGH
HQHUJtDTXHHVLQWUtQVHFDDHOORV&R
PR SURWRWLSR HQ GHVDUUROOR GH HVWH
WLSRGHVLVWHPDVHVWiHO3UR\HFWR/,)(
/DVHU ,QHUWLDO )XVLRQ )LVVLRQ (QHUJ\
ILJXUD  RULJLQDOPHQWHGHVDUUROODGR
FRPRXQVLVWHPDGHIXVLyQILVLyQSUR
SXHVWRSRUHO/DERUDWRULR1DFLRQDOGH
/DZUHQFH/LYHUPRUH HQ((88HQHO
DxR>@
(Q HO FDVRGH OD IXVLyQQXFOHDU OD
SULPHUDYHQWDMDFRQUHVSHFWRDODVRV
WHQLELOLGDGGHORVUHFXUVRVHVODHQRU
PHDEXQGDQFLDTXHKD\GHQXFOHLGRV
OLJHURV\HQSDUWLFXODUGHGHXWHULR(O
GHXWHULRVHHQFXHQWUDHQHODJXDDUD
]yQGHJUDPRVGHGHXWHULRSRUFD
GDWRQHODGDGHDJXDHVWRVXSRQHTXH
HOFRQWHQLGRHQHUJpWLFRGHORVRFpDQRV
VHDDOPHQRVXQPLOOyQGHYHFHVHOGH
WRGRVORVUHFXUVRVGHORVFRPEXVWLEOHV
IyVLOHV$GPLWLHQGRTXHVHSXHGHSRU
IXVLyQREWHQHUXQD HQHUJtDGH PL
OORQHV GH HOHFWURQYROWLRV GH HQHUJtD
FLQpWLFDSRU FDGDQ~FOHRGHGHXWHULR
0H9GHXWHUyQ HO WRWDO GH HQHUJtD
H[WUDtEOH GH PHWUR F~ELFR P GH
DJXD SRU IXVLyQ VHUtD GH  [ -
ORTXH HTXLYDOH D DOJRPHQRVGH 
WRQHODGDVGHSHWUyOHR 6L HO FRQWHQL
GR WRWDO GH DJXDGHPDU HVGHXQRV
[NP VHGLVSRQGUtDGHXQSR
WHQFLDO HQHUJpWLFR GHO GHXWHULR WRWDO
GH[MXOLRV-8QDVHQFLOODGLYL
VLyQGHHVWDPDJQLWXGGHUHFXUVRVGH
FRPEXVWLEOHFRQODGHPDQGDPXQGLDO
HQ HO DxRQRV VLW~D HQSHULRGRV
GHORVPLOORQHVGHDxRVGHGX
UDFLyQ$GHPiV HO FRVWHGHOGHXWHULR
HVPX\ UHGXFLGR GHO  DO GHO
FRVWHGH ORV FRPEXVWLEOHV IyVLOHVSRU
XQLGDGGHHQHUJtDSURGXFLGD
(O RWUR FRPEXVWLEOH HPSOHDGR HQ
OD IXVLyQQXFOHDU HV HO WULWLR TXHQR
VH HQFXHQWUD HQ OD QDWXUDOH]D SHUR
TXHSXHGHREWHQHUVH ERPEDUGHDQGR
HOOLWLRFRQQHXWURQHVTXHQDFHQHQOD
SURSLD UHDFFLyQGH IXVLyQ HO OLWLR VH
HQFXHQWUD HQ HO DJXD D UD]yQGH 
JUDPRVSRUFDGD WRQHODGDGHDJXD\
HVWDSURSRUFLyQ VXEHKDVWD SDUWHV
SRUPLOOyQHQ OD FRUWH]D WHUUHVWUH 6X
SRWHQFLDOLGDGHQHUJpWLFD SURGXFFLyQ
GH WULWLR VHSXHGH HVWLPDU HQ  [
 N:KWRQHODGD OR TXH VXSRQH DO
ULWPRGHFRQVXPRGHODxRGHYD
ULRVPLOORQHVGHDxRV(VGHFLUODVUH
VHUYDVGHGHXWHULRGHOLWLR\GHRWURV
HOHPHQWRV OLJHURV VRQ WDQ FRQVLGHUD
EOHV TXHSXHGHQDEDVWHFHU HQHUJpWL
FDPHQWH D WRGD ODKXPDQLGDGPLHQ
WUDVH[LVWDYLGDVREUHOD7LHUUD
$OJXQRV FLHQWtILFRV WHPHQ OD SR
VLEOH FRPSHWHQFLD SRU HO OLWLR TXH
SURYRFDUtD OD LPSODQWDFLyQ D HVFDOD
PXQGLDOGHO FRFKH HOpFWULFRSXHV OD
IDEULFDFLyQGHODVEDWHUtDVFRQVXPLUtD
EXHQDSDUWHGH ODV UHVHUYDVGH OLWLR
FRQRFLGDV>@1RREVWDQWHVLFRQVHU
YDGRUDPHQWHVyORVHHPSOHDVHHO/L
SDUDIXVLyQTXHUHSUHVHQWDHOGHO
/L GLVSRQLEOH VHUtD VXILFLHQWH SDUD
PLOHVGHDxRV >@/RV~QLFRVPDWH
ULDOHVXWLOL]DGRVSDUD OD IXVLyQ FX\D
GLVSRQLELOLGDG D ODUJRSOD]R HVPiV
OLPLWDGDVRQORVTXHVHXVDQSDUDORV
GLVHxRVGHPXOWLSOLFDGRUHVQHXWUyQL
FRV(QXQWLSRGHGLVHxRVHXWLOL]DHO
EHULOLR FX\DV UHVHUYDV VHHVWLPDQHQ
FLHQWRVGHDxRV>@6LQHPEDUJRHQ
RWURWLSRGHGLVHxRVHXWLOL]DSORPR\
HVWH FDVR ODV UHVHUYDV VRQ VXILFLHQWHV
SDUDPLOHVGHDxRV>@
)-0!#4/ !-")%.4!,
(QHOFDVRGHODVHQHUJtDVUHQRYDEOHV
HQ WpUPLQRV GH LPSDFWR DPELHQWDO
OD HQHUJtD KLGUiXOLFD HV OD TXHPiV
FRQVHFXHQFLDV PHGLRDPELHQWDOHV
WLHQH GDGD ODPRGLILFDFLyQ UDGLFDO
GH OD HFRORJtD HQ OD TXH VH LQVWDOD
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(QHO FDVRGH OD HQHUJtD HyOLFD WDP
ELpQVHSURGXFHXQDYDULDFLyQQRWRULD
GHO0HGLR$PELHQWH VREUH WRGR FRQ
UHVSHFWR D ODVSREODFLRQHV ORFDOHVGH
DYHVDGHPiVGHOLPSDFWRYLVXDO\VR
QRUR/DHQHUJtDVRODUHVODTXHPHQRV
LPSDFWR DPELHQWDO SURGXFHGXUDQWH
VXRSHUDFLyQDXQTXHODTXHPiVSRU
XQLGDGGHHQHUJtD LQVWDODGDGXUDQWH
HOSURFHVRGH IDEULFDFLyQ\ UHFLFODGR
GH ORV FRPSRQHQWHV ODVSODFDV VROD
UHV
(Q WpUPLQRV GH LPSDFWR DPELHQ
WDOHOXVRGHFRPEXVWLEOHVIyVLOHVTXH
SURGXFHQJDVHVGH HIHFWR LQYHUQDGH
URGH IRUPDQDWXUDO SURGXFWRGH OD
FRPEXVWLyQQRHVMXVWLILFDEOHGHVGHHO
SXQWRGHYLVWDGH OD VRVWHQLELOLGDGD
ODUJRSOD]RSRUORVSRWHQFLDOHVGDxRV
LUUHYHUVLEOHV TXHXQ LQFUHPHQWR IRU
]DGRGHOHIHFWRLQYHUQDGHURFRQOOHYD
'LFKRV FRPEXVWLEOHV KDQ UHSUHVHQ
WDGR KLVWyULFDPHQWH XQ DQWHV \ XQ
GHVSXpVHQHOGHVDUUROORGH ODKXPD
QLGDGSHURHVLQGLVFXWLEOHVXQHFHVD
ULD\SURJUHVLYDVXVWLWXFLyQSRUHQHU
JtDV FRQPHQRUHV HPLVLRQHVGH&2
VLHQGRHVDODPD\RUUD]yQSDUDHO ILQ
GH VXXVR \ QR OD IDOWDGH UHFXUVRV
&RPRGLMR5LFKDUG 6HDUV FLHQWtILFR
GHO0,7\H[HMHFXWLYRGHXQDHPSUH
VDSHWUROHUD ´/D(GDGGH3LHGUDQR
VH WHUPLQy SRU OD IDOWD GH SLHGUDVµ
1RREVWDQWH QR VH HVWLPDXQD JUDQ
UHGXFFLyQHQHOXVRGHGLFKDVWHFQROR
JtDVKDVWDPiVDOOiGH>@D>@
VLHQGRQHFHVDULDHQXQIXWXURFHUFDQR
ODLPSODQWDFLyQGHSURFHVRVGHFDSWX
UD WUDQVSRUWH \ DOPDFHQDPLHQWRGH
&2>@
/D ILVLyQQXFOHDUSURGXFH WHQLHQ
GR HQ FXHQWD WRGRV ORV SURFHVRV GH
FLFORGH FRPEXVWLEOHPX\EDMDV HPL
VLRQHVGH&2 J&2N:K >@
FRPSDUDGR FRQ ODV SODQWDV WpUPLFDV
FRQYHQFLRQDOHVJ&2N:K
RODVSODQWDVVRODUHVJ&2N:K
DXQTXHHVDOJRPD\RUTXHHQHO FDVR
GHODHyOLFDHKLGUiXOLFDJ&2
N:K(QHOFDVRGHODIXVLyQQXFOHDU
VH HVWLPDQ D~QPHQRUHV  J&2
N:K>@
(Q FXDQWR D ORV UHVLGXRV UDGLDFWL
YRV HQ HOPDUFR DFWXDO HV QHFHVDULR
SHQVDU HQ XQ DOPDFHQDPLHQWR WHP
SRUDOFHQWUDOL]DGRRLQGLYLGXDOL]DGR
\PiV WDUGH HQ XQ DOPDFHQDPLHQWR
JHROyJLFRSURIXQGR6LQRKD\XQDHV
WUDWHJLDGH UHSURFHVDPLHQWRGH FRP
EXVWLEOHGLFKRDOPDFHQDPLHQWRHVHQ
FLHUWRPRGRXQDOPDFHQDPLHQWRFDVL
tQWHJUR GH UHFXUVRV HQHUJpWLFRV SRU
H[SORWDU(QHOFDVRGHXQSDUTXHSDU
FLDOPHQWHEDVDGRHQUHDFWRUHVUiSLGRV
FRPRHO6)5,9*HQHUDFLyQ>@ODV
FDQWLGDGHVGHUHVLGXRVDDOPDFHQDUVH
YHQGLVPLQXLGDV DO WUDQVPXWDU GX
UDQWH HO FLFORGHRSHUDFLyQGHGLFKRV
UHDFWRUHV ORV DFWtQLGRVPLQRULWDULRV
TXH VH HQFXHQWUHQHQHO FRPEXVWLEOH
GDQGR XQ SDVR GH JLJDQWH KDFLD OD
VRVWHQLELOLGDGGHGLFKDHQHUJtD2WUD
HVWUDWHJLD VRVWHQLEOH HVWDUtD EDVDGD
HQHOXVRJHQHUDOL]DGRGHFRPEXVWLEOH
UHSURFHVDGR02;SDUD ORV UHDFWRUHV
DFWXDOHV \ HO XVRGHXQD LQVWDODFLyQ
GHGLFDGD D OD WUDQVPXWDFLyQ GH ORV
SURGXFWRVGH ILVLyQPiV UDGLDFWLYRV
FRPRXQD LQVWDODFLyQGH XQ UHDFWRU
VXEFUtWLFRDOLPHQWDGRSRUXQDFHOHUD
GRU $'6FRPRHOSUR\HFWRHXURSHR
0+<55$ HQ HO 6&.&(1GH%pOJL
FD ILJXUDRXQ VLVWHPDKtEULGR IX
VLyQILVLyQ FRPR/,)(HQHO//1/GH
((88ILJXUD>@
8QDYHQWDMDHQHVWHDVSHFWRGHODIX
VLyQQXFOHDUHVVXFRQVLGHUDEOHOLPSLH
]DUDGLDFWLYD/RSULPHURTXHKD\TXH
GHFLUFODUDPHQWHHVTXHODUHDFFLyQGH
IXVLyQQXFOHDUQRHV LQWUtQVHFDPHQWH
UDGLDFWLYD HVGHFLU QRSURGXFHSUR
GXFWRVUDGLDFWLYRVHQGLFKDUHDFFLyQ
/RV UHDFWRUHV GH IXVLyQ QXFOHDU GH
SULPHUDJHQHUDFLyQ HPSOHDUiQ FRPR
FRPEXVWLEOH HO GHXWHULR TXH HV XQ
LVyWRSRHVWDEOHQRUDGLDFWLYR\HOWUL
WLRTXHHVXQHPLVRUEHWD\SRUWDQWR
UDGLDFWLYRSHURGH FRUWDYLGDPHGLD
VyOR  DxRV/D UDGLDFWLYLGDG LQ
GXFLGD HQ HVWRV UHDFWRUHVSURYHQGUtD
GHOPHFDQLVPR ItVLFR SRU HO TXH ORV
QHXWURQHVSURGXFLGRVHQODIXVLyQDF
WLYDQWpUPLQRSRUHOTXHVHFRQRFHOD
JHQHUDFLyQGH LVyWRSRV UDGLDFWLYRV D
SDUWLUGH DTXHOORVTXHRULJLQDOPHQWH
QR OR VRQ ORVPDWHULDOHV HVWUXFWXUD
OHV 6LQ HPEDUJR VL FRPSDUDPRVXQ
UHDFWRUGH IXVLyQQXFOHDU FRQRWURGH
ILVLyQ QXFOHDU GH LJXDO SRWHQFLD VH
REWLHQHTXHODGRVLVUDGLDFWLYDSURGX
FLGDSRUXQ UHDFWRUGH ILVLyQQXFOHDU
HVGHDYHFHVVXSHULRUDOD
SURGXFLGDSRUXQRGH IXVLyQQXFOHDU
SRU FRQILQDPLHQWRPDJQpWLFRR LQHU
FLDOUHVSHFWLYDPHQWH3HURDGHPiVOD
LQYHVWLJDFLyQSHUPLWLUi HOGHVDUUROOR
GHPDWHULDOHV TXHPLQLPLFHQ GLFKD
JHQHUDFLyQ GH LVyWRSRV UDGLDFWLYRV
VLHQGRHVWHXQRGHORVSURJUDPDVPiV
LPSRUWDQWHVHQHOGHVDUUROORDFWXDOGH
ODIXVLyQ>@([LVWHQLQYHVWLJDFLRQHV
DFWXDOHVVREUHHOHPSOHRGHDFHURVED
VDGRVHQDOHDFLRQHVGHKLHUUR\FURPR
PDWHULDOHV FRPSXHVWRVEDVDGRV HQ HO
FDUEXURGH VLOLFLR \R FDUERQR DOHD
FLRQHVGHYDQDGLR\RWURVPDWHULDOHV
GHEDMDDFWLYDFLyQTXH ODKDUiQPtQL
PD\GHVSUHFLDEOHWUDVXQSHULRGRGH
GHFHQDV GH DxRV$GHPiV VH HVWiQ
LQYHVWLJDQGRRWURV FRPEXVWLEOHVSD
UD OD IXVLyQQXFOHDUQR UDGLDFWLYRV\
TXH QR SURGX]FDQ QHXWURQHV FRPR
HOSURWyQERURTXHGDOXJDUDWUHV
Q~FOHRVGHKHOLR
6)!"),)$!$ 4²#.)#! 9 
%#/.»-)#!
/DGLVFXVLyQ VREUH OD YLDELOLGDG WpF
QLFD\ HFRQyPLFDGH ODV HQHUJtDV UH
QRYDEOHVH[FHGHHQPXFKRHOREMHWLYR
GHHVWHDUWtFXORSRUORTXHVyORVHYD
DKDFHUXQDSHTXHxDGLVHUWDFLyQ(Q
HO FDVR GH OD HQHUJtD KLGUiXOLFD QR
KD\GLVFXVLyQSRVLEOHGDGD OD H[SH
ULHQFLDHQODFRQVWUXFFLyQGHHVWHWLSR
GHSODQWDVDQLYHOPXQGLDO(QHO FD
VRGH OD HQHUJtD HyOLFD OD LQVWDODFLyQ
GHPROLQRVRQVKRUH HQ WLHUUDPHMRUD
DxR WUDV DxR OD HILFLHQFLD \ GLVPL
QX\H HO FRVWH DFHUFiQGRVH DSUHFLRV
FRPSHWLWLYRV GH JHQHUDFLyQ HOpFWUL
FDSURJUHVLYDPHQWH 6LQ HPEDUJR OD
LGHD GH XQD LQVWDODFLyQPDVLYD GH
HQHUJtD HyOLFD RIIVKRUH HQ HOPDU HV
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KR\ HQGtDGHGLItFLO UHDOL]DFLyQ FRQ
ODVWHFQRORJtDVDFWXDOHV\ORVHOHYDGRV
JDVWRVGHPDQWHQLPLHQWR DVRFLDGRV
&RQ UHVSHFWR D OD HQHUJtD VRODU HV
ODPHQRVYLDEOH HFRQyPLFDPHQWHGH
FDVL WRGRHO FRQMXQWRGHHQHUJtDV ORV
UHQGLPLHQWRVGH ODVSODFDVHVWiQD~Q
PX\ OHMRV GH KDFHU TXH HO FRVWH GH
JHQHUDFLyQVHDFRPSHWLWLYR3RUWDQWR
VRQQHFHVDULRVD~QPXFKRVHVIXHU]RV
HQLQYHVWLJDFLyQSDUDDVHJXUDUODVRV
WHQLELOLGDG HFRQyPLFDGH OD HQHUJtD
VRODUDODUJRSOD]R
(QHOFDVRGHODVHQHUJtDVIyVLOHVDF
WXDOHV VXYLDELOLGDG WpFQLFD HVWiPiV
TXHSUREDGDSHURVXYLDELOLGDGHFRQy
PLFDHVGHFUHFLHQWHFRQODPHQJXDGH
ORV UHFXUVRVQDWXUDOHV(QHVFHQDULRV
IXWXURVSUHYLVLEOHVGRQGHHOSUHFLRGHO
EDUULO GHOSHWUyOHR\GHO JDVQDWXUDO
VHDQ H[WUHPDGDPHQWH DOWRV GDGD OD
LQHVWDELOLGDGGH ODPD\RUtDGHSDtVHV
SURGXFWRUHV ODSURGXFFLyQGHHQHUJtD
HOpFWULFDFRQHVWHUHFXUVRIyVLOVHUiXQ
OXMR TXHGLItFLOPHQWH XQD HFRQRPtD
GHVDUUROODGDVHSRGUiSHUPLWLU>@
(Q HO FDVRGHXUDQLR HOSUHFLRGHO
N:KQRVHYHWDQDIHFWDGRSRUHOSUH
FLRGHO FRPEXVWLEOH FRPR HQ HO FDVR
DQWHULRU\DGHPiV ORVSDtVHVSURGXF
WRUHV VRQPXFKRPiV HVWDEOHV SHUR
VLHQGRXQUHFXUVRILQLWRHQXQHVFHQD
ULRGHPXFKDGHPDQGD\RIHUWD OLPL
WDGDSRUODFDSDFLGDGGHH[WUDFFLyQOD
SURGXFFLyQGHHQHUJtDHVWDUiOLJDGDDO
SUHFLRGHO UHFXUVRGHXQD IRUPDPiV
VLJQLILFDWLYD
/D YLDELOLGDG WpFQLFD GH ODV DF
WXDOHV FHQWUDOHV GH ILVLyQ HVWiPiV
TXH GHPRVWUDGD \ HQ ORV UHDFWRUHV
GH*HQHUDFLyQ ,9\DKD\XQDDPSOLD
H[SHULHQFLD HQ DOJXQRVGH HOORV FR
PR HO UHDFWRU GH VRGLR R HO GH DOWD
WHPSHUDWXUD DXQTXH VRQQHFHVDULDV
VROXFLRQHVWpFQLFDVDQWHVGHVXLPSOH
PHQWDFLyQDHVFDODLQGXVWULDO
/DVGLILFXOWDGHVDFWXDOHVSDUDHOXVR
GH OD IXVLyQQXFOHDU FRPRJHQHUDGRU
GHHQHUJtDSDVDQSRU ODFRPSOLFDFLyQ
FLHQWtILFDHQ ODREWHQFLyQGHOSURFHVR
HQ VtPLVPR\ ORV UHWRV WHFQROyJLFRV
\ HVWRV VRQ ORV SULQFLSDOHV SUREOH
PDV TXH D~Q TXHGDQ SRU UHVROYHU
SDUD FRQVHJXLU OD3ODQWDGH3RWHQFLD
FRPHUFLDOPHQWHFRPSHWLWLYD
(OSULPHUSUREOHPD FLHQWtILFR DSD
UHFH FXDQGR VHTXLHUHXQLU HVGHFLU
IXVLRQDUGRVQ~FOHRVTXHDOHVWDUFDU
JDGRV SRVLWLYDPHQWH VH UHSHOHQ (O
SURFHGLPLHQWRPiVIiFLOSDUDVXSHUDU
HVD UHSXOVLyQ OODPDGR IXVLyQ HQ FD
OLHQWHyWHUPRQXFOHDUFRQVLVWHHQ F´D
OHQWDUORVµDXQDWHPSHUDWXUDOODPDGD
GHLJQLFLyQWDOTXHODHQHUJtDFLQpWLFD
TXH DGTXLHUHQ FRPSHQVH OD UHSXO
VLyQ FRXORPELDQD KDVWD TXH HQWUHQ
HQFRQWDFWR\DFW~H ODIXHU]DQXFOHDU
(QHOFDVRGHORVLVyWRSRVGHOKLGUyJH
QRGHXWHULR\WULWLRODWHPSHUDWXUDGH
LJQLFLyQHVVXSHULRUD ORVPLOORQHV
GH JUDGRV \ FXDQGR VyOR VH HPSOHD
GHXWHULR OD WHPSHUDWXUD GH LJQLFLyQ
VXEHDORVPLOORQHVGHJUDGRV(Q
ORV FDVRV GH RWURV QXFOHLGRV OLJHURV
GLVWLQWRVGHO KLGUyJHQR OD WHPSHUD
WXUDHVD~QPD\RU(QHOFDVRGHOSUR
WyQERURHVGHXQRVPLOORQHV
GHJUDGRV HQHOGHOR[tJHQRGHXQRV
PLOORQHV \ HQ HO GHO VLOLFLR GH
XQRVPLOORQHVGHJUDGRV
3RU WDQWR HV OyJLFRSHQVDUTXH ORV
SULPHURV UHDFWRUHVGH IXVLyQQXFOHDU
HPSOHDUiQ FRPR FRPEXVWLEOH HO GH
PHQRU WHPSHUDWXUD GH LJQLFLyQ HV
GHFLUHOGHXWHULR\WULWLR$HVWDVWHP
SHUDWXUDVGHGHFHQDVGHPLOORQHVGH
JUDGRV HOPHGLR HVWi IRUPDGR SRU
LRQHV R VHDSRU iWRPRVD ORVTXH OHV
IDOWDQDOJXQRVR WRGRV ORV HOHFWURQHV
FRUWLFDOHV \ SRU HOHFWURQHV OLEUHV
FRQVWLWX\HQGR OR TXH VH OODPD XQ
SODVPD FRQ ODV FDUDFWHUtVWLFDV DOJR
HVSHFLDOHVGHXQIOXLGR
(O VHJXQGRSUREOHPD FLHQWtILFR VH
EDVD HQ HO KHFKRGH TXH FXDQGR ORV
Q~FOHRV GH GHXWHULR \ WULWLR FKRFDQ
HQWUH Vt KD\ XQD SUREDELOLGDGPX\
SHTXHxDGHTXH VH IXVLRQHQ$SUR[L
PDGDPHQWH GH FDGDPLOOyQ GH FROL
VLRQHV VyOR XQD SURGXFH IXVLyQ HV
GHFLU HQHUJtD ODV UHVWDQWHV VRQ FKR
TXHV HOiVWLFRV FRPR VL IXHVHQ HQWUH
ERODVGHELOODU3DUDGDURSFLyQDTXH
SXHGDQ FKRFDU YDULDV YHFHV HQWUH Vt
\VHSURGX]FDVXIXVLyQHVQHFHVDULR
TXHHVWpQFRQILQDGRV(VGHFLUHVQH
FHVDULRGLVSRQHUGHXQSODVPDDPiV
GH PLOORQHVGHJUDGRV FRQILQDGR
HQXQPHGLRSDUDTXHQRSXHGDQHV
FDSDUGHpOVXVQ~FOHRVFRPSRQHQWHV
(OSUREOHPDQRVyORUDGLFDHQFDOHQWDU
}ÕÀ>Êx°Êi«Ê`iÊ
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HO SODVPD D HVWDV HOHYDGDV WHPSHUD
WXUDVHOYHUGDGHURSUREOHPDFRQVLVWH
HQPDQWHQHUOR FRQILQDGRGXUDQWHXQ
WLHPSR OODPDGR GH FRQILQDPLHQWR
SDUDTXHVHSURGX]FDQVXILFLHQWHVIX
VLRQHV\SRUWDQWRVXILFLHQWHHQHUJtD
TXHFRPSHQVHODHQHUJtDHPSOHDGDHQ
HO FDOHQWDPLHQWR \ FRQILQDPLHQWR \
HQODVGLYHUVDVSpUGLGDVGHOVLVWHPD
'HVGH HOSXQWRGHYLVWD WHFQROyJL
FR HV QHFHVDULR D~Q FRPSUREDU XQD
JUDQ SDUWH GH VXV WHFQRORJtDV SDUD
XQDSODQWDGHSRWHQFLD
(Q OD )XVLyQ SRU &RQILQDPLHQWR
0DJQpWLFR VHKDGHDVHJXUDU HQSUL
PHUOXJDUXQIXQFLRQDPLHQWRHVWDFLR
QDULR HQ FRQWLQXR$GLFLRQDOPHQWH
VH HVWi LQYHVWLJDQGRSDUD FRQVHJXLU
PDWHULDOHV TXH SRU XQD SDUWH VHDQ
UHVLVWHQWHV D XQD IOXHQFLD WpUPLFD
PX\ HOHYDGD SRU HIHFWR GH OD LQWH
UDFFLyQ FRQ ODVSDUWtFXODV FDUJDGDV\
UDGLDFLyQ DVt FRPR UHVLVWHQWHV D OD
LUUDGLDFLyQQHXWUyQLFD\SRURWUDSDU
WH WHQJDQXQD DFWLYDFLyQQHXWUyQLFD
UHGXFLGDRPX\EDMDGHPDQHUDTXH
VHPLQLPLFHQ ORV UHVLGXRVDO ILQDOGH
YLGDGH ODSODQWDJHQHUDQGRXQPX\
SHTXHxRYROXPHQ FRQWURODEOH HQSR
FRVDxRVHQVXSHUILFLH(OGLVHxRILQDO
GH ODV HQYROWXUDV UHVSRQVDEOHVGH OD
H[WUDFFLyQ VHJXUDGH HQHUJtD\GH OD
UHSURGXFFLyQGHWULWLRHQODSODQWDKD
GHVHUGHPRVWUDGR(OGLVHxRILQDOGHO
HOHPHQWRGLYHUWRUKDGHVHUFDSD]GH
DJXDQWDUODVFDUJDVWpUPLFDVDODVTXH
HVWDUi VRPHWLGRGXUDQWHXQDYLGD OR
PiV ODUJD SRVLEOH 7LHQH TXH KDEHU
XQDFRPSUREDFLyQGH ORVVLVWHPDVHQ
JHQHUDO \GHOPDQWHQLPLHQWR UHPRWR
HQSDUWLFXODU LQFOX\HQGRGLDJQRVLV
EDMR FRQGLFLRQHV H[WUHPDVGH UDGLD
FLyQ3RU~OWLPRVHKDGHGHPRVWUDUOD
{äÊÊ 1
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YLDELOLGDGGH ORV VLVWHPDV VXSHUFRQ
GXFWRUHV
(O SUR\HFWR HQ FXUVRPiV UHSUH
VHQWDWLYR HV HO5HDFWRU7HUPRQXFOHDU
([SHULPHQWDO,QWHUQDFLRQDO,7(5,Q
WHUQDWLRQDO7KHUPRQXFOHDU([SHULPHQWDO
5HDFWRU )LJXUD  TXH VH FRQVWUXLUi
FRQ DSR\RGH (XURSD -DSyQ5XVLD
((88&KLQD&RUHD GHO 6XU ,QGLD
KDVWD GRQGH OOHJD HO DFXHUGR DOFDQ
]DGR RULJLQDOPHQWH D IHFKD GH VHS
WLHPEUHGH \ ILQDOPHQWH ILUPD
GR HO  GH QRYLHPEUH GH  SRU
WRGRV HVRV VRFLRV GHEHUiGHPRVWUDU
OD YLDELOLGDG FLHQWtILFD \ WHFQROyJLFD
GH REWHQHU HQHUJtDPHGLDQWH OD IX
VLyQ SRU FRQILQDPLHQWRPDJQpWLFR
3DUDORJUDUOR,7(5WHQGUiTXHSUREDU
OD SURGXFFLyQ GH SRWHQFLD PH
JDYDWLRV0: FRQXQD JDQDQFLD 
VREUH OD LQYHUWLGD HQ ORVSURFHVRVGH
FDOHQWDPLHQWR\ FRQILQDPLHQWR\ ODV
WHFQRORJtDVHVHQFLDOHVQHFHVDULDVSDUD
HOOR HQXQ VLVWHPD LQWHJUDGR DVt FR
PRUHDOL]DUODSUXHEDGHWRGRVORVHOH
PHQWRV FODYHVSDUDXWLOL]DU OD IXVLyQ
FRPRIXHQWHSUiFWLFDGHHQHUJtD,7(5
VHUi HO SULPHUGLVSRVLWLYRGH IXVLyQ
FDSD]GHSURGXFLU HQHUJtD WpUPLFDDO
QLYHO GH FXDOTXLHU FHQWUDO HOpFWULFD
FRPHUFLDOFRQHOWDPDxRGHODPLVPD
FRQ XQ SHULRGR GH RSHUDFLyQ GH 
DxRV(VWHSUR\HFWR VHUYLUiGH H[SH
ULHQFLDSDUD'(02HOVLJXLHQWHSDVR
HQ OD HVWUDWHJLD HXURSHD HQ FRQILQD
PLHQWRPDJQpWLFR2WURSUR\HFWR HQ
FXUVRGHPXFKD UHOHYDQFLD HV ,)0,)
,QWHUQDWLRQDO )XVLRQ0DWHULDOV ,UUDGLD
WLRQ)DFLOLW\
&RQUHVSHFWRD OD)XVLyQSRU&RQ
ILQDPLHQWR ,QHUFLDO HQSULPHU OXJDU
VHKDGHHOHJLUODRSFLyQySWLPDHQWUH
LJQLFLyQFHQWUDO\UiSLGD\ODVWHFQR
}ÕÀ>ÊÈ°Ê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ORJtDVLQYROXFUDGDV6HKDGHGHPRV
WUDU ODV IXHQWHVGH LOXPLQDFLyQ OiVHU
GHDOWDHILFLHQFLDDOPHQRV!\
GH DOWD FDSDFLGDGGH UHSHWLFLyQ 
SXOVRVSRUVHJXQGRFRQHQHUJtDV
GH DOJXQRVPHJDMXOLRV HQ HO FDVRGH
,JQLFLyQ&HQWUDO\GHDOJXQRVFLHQWRV
GHNLORMXOLRVSDUD OD ,JQLFLyQ5iSLGD
FRPELQDGRHQHVWHFDVRFRQXQOiVHU
GH DOJ~QNLORMXOLR\ FRQSRWHQFLDGH
SHWDYDWLRV /D RWUD RSFLyQ VHUtD OD
GHPRVWUDFLyQ GH XQD IXHQWH GH LOX
PLQDFLyQGHHVDVFDUDFWHUtVWLFDVSHUR
EDVDGD HQ LRQHV SHVDGRV 7DPELpQ
KDEUiTXHGHPRVWUDUODFDSDFLGDGGH
IDEULFDFLyQGHODVFiSVXODVFRPEXVWL
EOHVGHXQDPDQHUDPDVLYD\FRQDOWD
FDSDFLGDGGH UHSHWLFLyQ MXQWR D VXV
VLVWHPDV GH LQ\HFFLyQ \ VHJXLPLHQ
WRSDUD VXSRVLFLRQDPLHQWR FRUUHFWR
HQ HO LQWHULRU GH OD FiPDUD GH UHDF
FLyQ3RU~OWLPRKDEUiTXHGHPRVWUDU
ODV HQYROWXUDV GH ORV UHDFWRUHV FR
PR HQPDJQpWLFR SHUR HQ HVWH FDVR
TXHGDUtD OD SRVLELOLGDGGH DOFDQ]DU
GHVDUUROORV WHFQROyJLFRV FDSDFHV GH
SURWHJHU OD SULPHUD SDUHG HVWUXFWX
UDOGHO UHDFWRUPHGLDQWHGLVSRVLWLYRV
IOXLGRV
/RVSUR\HFWRV HQ FXUVRPiV UHSUH
VHQWDWLYRV VRQ OD1DWLRQDO ,JQLWLRQ)D
FLOLW\ 1,) HQ //1/ ((88 >@ \
/,)(+L3(5)LJXUD>@\>@),
5(;,,,-DSyQ>@\/,)7,QVWLWXWR
GH OD ,QJHQLHUtDGHO/DVHUGH2VDND
-DSyQ (Q HO FDVRGHO1,) VH SUHYp
FRQVHJXLUOD,JQLFLyQGHO&RPEXVWLEOH
'7DILQDOHVGHRSULQFLSLRVGH
GRQGHVHSURQRVWLFDLQFOXVRXQD
SHTXHxD JDQDQFLD HQHUJpWLFD HQ OD
LQVWDODFLyQ  HQWHQGLGD FRPR
OD UHODFLyQ HQWUH OD HQHUJtDJHQHUDGD
SRUIXVLyQHQEODQFRVGH LOXPLQDFLyQ
LQGLUHFWD\GLUHFWD\ODHQHUJtDGHSR
VLWDGDHQGLFKREODQFR

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3RU~OWLPRXQDHQHUJtDQXFOHDU VRV
WHQLEOH WLHQHTXH WHQHU HQ FXHQWD DV
SHFWRV FRPR ODQRSUROLIHUDFLyQR OD
HVSHFLDO LPSRUWDQFLDGHODVHJXULGDG
QXFOHDU>@\>@
(Q HO FDVRGH OD QRSUROLIHUDFLyQ
ORVSURFHVRVGHVHSDUDFLyQSDUDHOUH
SURFHVDPLHQWRGHOFRPEXVWLEOHXVDGR
\DKD\GLYHUVDV HVWUDWHJLDV HQ OR UH
IHUHQWHDODFRPSRVLFLyQGHOFRPEXV
WLEOH TXHGLILFXOWDQ OD H[WUDFFLyQGH
3X SDUD HYLWDU ULHVJRVGH URERV
GHPDWHULDOSDUDXVRVQRFLYLOHV
8QDJUDQYHQWDMDGHOXVRGHOFRPEXV
WLEOH02;SRUXQDSDUWH\GHORVUHDFWR
UHVUiSLGRVSRURWUDHVODSRVLELOLGDGGH
UHFLFODU HO DUPDPHQWRPLOLWDUGH ORV
SDtVHVFRQSUROLIHUDFLyQQXFOHDUTXHHQ
WpUPLQRVGHVRVWHQLELOLGDGHVFDPELDU
XQULHVJRSRWHQFLDOSRUHQHUJtDHOpFWUL
FDSUiFWLFDPHQWH OLPSLDGHHPLVLyQGH
JDVHVGHHIHFWRLQYHUQDGHUR
&RQORVUHDFWRUHVGHIXVLyQHVHSUR
EOHPDQRH[LVWHHQQLQJ~QFDVR>@
&RQUHVSHFWRDODVHJXULGDGQXFOHDU
HO SDUTXHPXQGLDO GH FHQWUDOHV QX
FOHDUHVKDGHPRVWUDGRGXUDQWHPiVGH
DxRVVHUUREXVWR\FDSD]GHRSHUDU
FRQ ILDELOLGDG'HVJUDFLDGDPHQWH VH
KDSURGXFLGR WUHV DFFLGHQWHV JUDYHV
HQ ODKLVWRULDGHHVWD WHFQRORJtDXQR
GHGLVHxRVRYLpWLFR &KHUQyELO8FUD
QLDDQWLJXD8QLyQ6RYLpWLFDGH
JUDYHV FRQVHFXHQFLDV UDGLROyJLFDV \
ORVRWURVGRVHQUHDFWRUHVRFFLGHQWDOHV
/D,VODGHODV7UHV0LOODV((88
\ UHFLHQWHPHQWH )XNXVKLPD -DSyQ
'HHVWRVDFFLGHQWHVVHVLJXHQH[
WUD\HQGRQXPHURVDV OHFFLRQHVDSUHQ
GLGDVTXHKDQD\XGDGR\D\XGDUiQD
PHMRUDUD~QPiVODVHJXULGDGGHHVWD
WHFQRORJtD DQWH HYHQWRV H[WHUQRV H
LQWHUQRVQDWXUDOHVRQR
(Q HO FDVRGH ORV UHDFWRUHVGH*H
QHUDFLyQ ,9 VRQYDULDV ODVGLILFXOWD
GHVTXHHVQHFHVDULR DERUGDUGHELGR
D OD HVSHFLDO QDWXUDOH]D GH GLFKRV
GLVHxRV FRPR HO KHFKRGH VHU UHIUL
JHUDGRVDOJXQRVGHHOORVFRQPHWDOHV
OtTXLGRV(VWDVGLIHUHQFLDV HQGLVHxR
FRQUHVSHFWRD ODVJHQHUDFLRQHVDQWH
ULRUHVSODQWHDQQXHYRVUHWRVUHODWLYRV
DODVHJXULGDGQXFOHDUTXHGHEHQVHU
VROYHQWDGRVSDUD OD FRQVWUXFFLyQGH
XQSDUTXHGHSURGXFFLyQHOpFWULFDGH
GLFKDVSODQWDV HQ HO IXWXUR1RREV
WDQWH VH FXHQWD FRQXQDJUDQ H[SH
ULHQFLDHQODRSHUDFLyQGHHVHWLSRGH
UHDFWRUHV DOJXQRVGH HOORV FRPR ORV
UHIULJHUDGRVSRUVRGLRGHVGHORVDxRV
FRPRHO(%5,,GDKR1DWLRQDO
/DERUDWRU\ TXH IXH HOSULPHU UHDFWRU
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QXFOHDUTXHJHQHUyHOHFWULFLGDGDXQ
TXHQXQFDRSHUyGHIRUPDFRPHUFLDO
SRU OR TXHSDUWHGHO FDPLQR\D HVWi
UHFRUULGR
&RQUHVSHFWRD OD IXVLyQQXFOHDU OD
YHQWDMDUHVLGHHQODVHJXULGDGLQWUtQVH
FDGH ORVGLVSRVLWLYRV ORTXHVLJQLILFD
TXHHQFDVRGHDFFLGHQWHQRVHSURGX
FHXQD OLEHUDFLyQPDVLYDGH UHVLGXRV
UDGLDFWLYRVD OD DWPyVIHUD >@$XQ
TXHQRKD\XQDFFLGHQWHLQWUtQVHFRGHO
VLVWHPDVtVHGHEHUiGHYLJLODUODSRVL
ELOLGDGGHOLEHUDFLyQGHFDQWLGDGHVGH
LVyWRSRVUDGLDFWLYRVFRPRHOWULWLRRORV
SRWHQFLDOHV SURGXFWRV GH DFWLYDFLyQ
JHQHUDGRV\RWUDQVSRUWDGRVHQHOVLV
WHPDGHUHIULJHUDFLyQ
#/.#,53)/.%3
(Q HO iPELWR GH OD VRVWHQLELOLGDG
HQHUJpWLFD DSDUHFHQGLIHUHQWHV UHWRV
WHFQROyJLFRVTXH ODKXPDQLGDGGHEH
DIURQWDUKDVWDFRQVHJXLUHQXQIXWXUR
WRGDYtDQRGHILQLGR FRQ FODULGDGXQ
GHVDUUROOR HQHUJpWLFR VRVWHQLEOH WRGD
YH]TXH HO SURGXFLGR HQ ORV~OWLPRV
FLHQGHDxRVHVWiPX\OHMRVGHVHUOR
/DHPLVLyQGHJDVHVGHHIHFWRLQYHU
QDGHUR HVXQSUREOHPD FRQ VROXFLyQ
WHFQROyJLFD VLHPSUHTXHVHDFRPSDxH
GHXQDYROXQWDGSROtWLFD UHDO\DTXH
KD\WHFQRORJtDVGLVSRQLEOHVTXHIDFLOL
WDQODWUDQVLFLyQKDFLDXQDJHQHUDFLyQ
OLEUHGH&2/DOXFKDFRQWUDHOFDPELR
FOLPiWLFR\HOXVRGHHQHUJtDVGHPX\
EDMDVHPLVLRQHVHQWUHHOODV ODQXFOHDU
FRQVWLWX\HXQRGHORVUHWRVPiVJUDYHV
GHODKXPDQLGDGHQODDFWXDOLGDG
(Q HVHPDUFR HO SDSHO GH ORV DF
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